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(54) DISPLAY DEVICE 
(57)Abstract 

PURPOSE: To provide a display device constituted so that the information quantity 
which can be displayed is increased while the portability thereof is secured. 
CONSTITUTION: The display surface of the flat type display device 17 using a light 
emission type element which a shaft 1 8 as a turning center is freely turnably supported 
on the side opposite to the surface 9 of the liquid crystal display device 16. The device 
16 is provided with the surface 9 which can be viewed as a reflection type and a 
surface 8 which can be viewed as a transmission type. Therefore, two display devices 
of the display device 17 and the surface 9 of the display device 16 can be separately 
utilized in an opened state. On the other hand, only the surface 8 of the display device 

16 is viewed in a closed state. By using the display light emission of the both-surface 
display device as a back light, the display 20 of the light emission type display device 

17 and the display 19 of the liquid crystal display device 16 are synthesized and 
displayed on the display surface 8 of the both-surface display device 16. 
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A. Relevance of the above-identified Document 

This document has relevance to claims 2, 6, and 7 
of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

[CLAIM 2] 

A display apparatus including a double-faced 
display apparatus that displays an image on one surface 
as a reflective type and displays an image on the other 
surface as a transmissive type, and a plane display 
apparatus having a light emitting element, wherein: 

the plane display apparatus is supported by the 
liquid crystal display apparatus so as to be openable and 
closable in such a manner that a display surface of the 
plane display apparatus faces said one surface of the 
liquid crystal display apparatus. 

[CLAIM 6] 

The display apparatus as set forth in any one of 
claims 2 through 5, wherein: 

the double-faced display apparatus and the plane 
display apparatus are opened or closed in a vertical 



2 Tokukaihei 8-184821 



direction with respect to the display direction, 

wherein the display apparatus further comprising 

image reversing means for vertically mirror-reversing an 

image so as to display a normal image on the double-faced 

display apparatus which is closed. 
[CLAIM 7] 

The display apparatus as set forth in any one of 
claims 2 through 5, wherein: 

the double-faced display apparatus and the plane 
display apparatus are opened or closed in a horizontal 
direction with respect to the display direction, 

wherein the display apparatus further comprising 
image reversing means for horizontally mirror-reversing 
an image so as to display a normal image on the 
double-faced display apparatus which is closed. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[MEANS TO SOLVE THE PROBLEMS] 
[0013] 

With the present invention, the foregoing objective 
is achieved by a display apparatus of claim 2 including (A) 
a double-faced display apparatus that displays an image 
on one surface as a reflective type and displays an image 
on the other surface as a transmissive type, and (B) a 
plane display apparatus having a light emitting element. 
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The display apparatus is further arranged so that the 
plane display apparatus is supported by the liquid crystal 
display apparatus so as to be openable and closable in 
such a manner that a display surface of the plane display 
apparatus faces the one surface of the liquid crystal 
display apparatus. 

[0017] 

With the present invention, the foregoing objective 
is achieved by the display apparatus of claim 6 arranged 
so that the double-faced display apparatus and the plane 
display apparatus are opened or closed in a vertical 
direction with respect to the display direction, the display 
apparatus further including image reversing means for 
vertically mirror-reversing an image so as to display a 
normal image on the double-faced display apparatus 
which is closed. 

[0018] 

With the present invention, the foregoing objective 
is achieved by the display apparatus of claim 7 arranged 
so that the double-faced display apparatus and the plane 
display apparatus are opened or closed in a horizontal 
direction with respect to the display direction, the display 
apparatus further including image reversing means for 
horizontally mirror-reversing an image so as to display a 
normal image on the double-faced display apparatus 
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which is closed. 

[EXAMPLES] 
[0031] 

As shown in Figure 2, the display apparatus of the 
present example as a liquid crystal display apparatus is 
provided with a liquid crystal layer 12 sandwiched by 
glass substrates 11 and 13 on which transparent 
electrodes are provided. On the outer sides of the glass 
substrates 11 and 13, polarizing plates 10 and 14 
respectively having different polarizing directions are 
respectively provided. The polarizing plate 14 is 
adhesively provided with an optical filter 15 that has high 
transmittance and low reflectance properties and secures 
the strength of the whole apparatus. Further, the 
polarizing plate 10 is provided with an optical filter 1 so 
that a surface that absorbs incident light faces outwardly 
and the other surface that reflects and transmits the 
incident light adheres to the polarizing plate 10. The 
optical filter 1 absorbs incident light from one surface, 
transmits a part of incident light from the other surface, 
and reflects the remaining most part of the incident light 
from the other surface. 

[0032] 

As shown in Figure 1, the optical filter 1 is so 
arranged that light 2 entered fr om a surface 7 mostly 
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becomes reflection light 3, but partly passes through to 
the other surface 8 as transmission light 4. Further, light 
5 entered from the surface 8 is scattered and absorbed in 
the filter 1 as indicated by the arrow 6, and almost does 
not exit to both the surface 7 and 8. 
[0033] 

Next, the operation of the present example will be 
explained. 

[0034] 

Light entered from a surface 9 transmits the filter 
15, the polarizing plate 14, the glass substrate 13, the 
liquid crystal layer 12, the glass substrate 11, and the 
polarizing plate 10, and reaches the filter 1. Since the 
filter 1 has the properties as described above, most of the 
light is reflected by the surface 7, and exits from the 
surface 9. Here, a part of the light exits as transmission 
light from the surface 8. Further, light entered from the 
surface 8 is absorbed by the filter 1 due to the properties 
of the filter, and does not exit from the surfaces 8 and 9. 
Therefore the liquid crystal display apparatus of the 
present example functions as a reflective type liquid 
crystal display apparatus in which the filter 1 functions 
as a reflector when the user views the surface 9, and 
functions as a transmission type liquid crystal display 
apparatus that uses as a light source, light entered from 
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the surface 9 when the user views the surface 8. 
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